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Larval survival of Fuller’s rose weevil, Naupactus cervinus, on
common groundcover species in orchards of New Zealand
kiwifruit
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Materials and Methods
Recovery of seeded Fuller’s rose weevil in
field plots
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I8E4:8 FHEI<I4? J4F <A G;8 E4A:8 T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Mean proportion (± SEM) of N. cervinus recovered as mature larvae or adults
Experiment
Number of introduced L1
per pot
White clover (Trifolium
repens)
Dock (Rumex
obtusifolius)
Mixed grass or ryegrass (Lolium
perenne)
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CEBI<787 ?8FF BCCBEGHA<GL 9BE ?4EI4? 9887<A:	  E4FF 4C
C84E87 GB 58 @H6; @BE8 HA<9BE@ <A CBGF 4A7 7<998E8A68F
<A FHEI<I4? 4E8 7<99<6H?G GB 8KC?4<A	 ,@4?? C?4AG F<M8 9BE
7B6>F @4L ;4I8 49986G87 J88I<? FHEI<I4? 4A7 ?87 GB 4A HA
94<E 6B@C4E<FBA J<G; EL8:E4FF 4A7 J;<G8 6?BI8E <A 8KC8E<
@8AG 	 !8E5<IBEL 5L N. cervinus ?4EI48 J4F 4FFB6<4G87
J<G; 4 E87H6G<BA <A EBBG @4FF B9 J;<G8 6?BI8E 4A7
EL8:E4FF <A 8KC8E<@8AG  58GJ88A FCE<A: 4A7 84E?L FH@
@8E	 +L8:E4FF 58:4A GB E86BI8E 5L @<7FH@@8E 4A7 G;<F
CEB545?L E89?86G87 5BG; G;8 F<:A<9<64AG 786?<A8 <A AH@
58EF B9 N. cervinus ?4EI48 4A7 G;8 J4E@8E G8@C8E4GHE8F	
+BBG :EBJG; B9 J;<G8 6?BI8E E86BI8E87 @BE8 F?BJ?L G;4A
EL8:E4FF 4A7 G;8E8 <F CBG8AG<4? 9BE G;8 J;<G8 6?BI8E 6B@
CBA8AG B9 :EBHA76BI8E GB 58 E87H687 5L N. cervinus
;8E5<IBEL	
+L8:E4FF J4F G;8 7B@<A4AG :EBHA76BI8E FC86<8F 4A7 <F
?<>8?L GB 58 4 6B@@BA ;BFG C?4AG B9 N. cervinus ?4EI48 <A
><J<9EH<G BE6;4E7F <A G;8 4L B9 )?8AGL	 ?G;BH:; N.
cervinus 64A 6B@C?8G8 78I8?BC@8AG BA EL8:E4FF J;<G8
6?BI8E @4L 58 FHC8E<BE 4F 4 ;BFG	 8FC<G8 ;4I<A: F<:A<9<6
4AG?L ;<:;8E EBBG @4FF <A FH@@8E 98J8E 47H?GF 8@8E:87
9EB@ CBGF J<G; EL8:E4FF G;4A J<G; J;<G8 6?BI8E 8<G;8E
4?BA8 BE <A 6B@5<A4G<BA J<G; EL8:E4FF	 ,<@<?4E?L !4E7
J<6> 8G 4?	  9BHA7 G;4G J;<G8 6?BI8E J4F CE898EE87 GB
EL8:E4FF 5L ?4EI48 B9 G;8 6?BF8?L E8?4G87 J;<G89E<A:87
J88I<? Naupactus leucoloma B;8@4A	 )BCH?4G<BAF B9 N.
leucoloma E846;87 G;8<E ;<:;8FG ?8I8?F <A C4FGHE8 7B@<A
4G87 5L ?8:H@8F FH6; 4F J;<G8 6?BI8E $<A: 4A7 4FG
	 %8:H@8F 4E8 4?FB CE898EE87 ;BFGF 9BE BG;8E 5EB47
ABF87 8AG<@<A8 J88I<?F FH6; 4F Hypera postica  L??8A;4?
Sitona lepidus  L??8A;4? 4A7 S. discoideus  L??8A;4?
%4G;889 8G 4?	  E<:;G 	 )8E9BE@4A68 B9 ?4EI4?
N. cervinus BA J;<G8 6?BI8E <F 6BAF<FG8AG J<G; G;8 CE898E
8A68F 4A7 <A6E84F87 986HA7<GL B9 47H?G N. cervinus BA J;<G8
6?BI8E 6B@C4E87 J<G; BG;8E CBG8AG<4? ;BFGF <A '8J 384?
4A7 ><J<9EH<G &4;8E 4A7 %B:4A 
	 ?BI8E7B@<A
4G87 :EBHA76BI8E @4L G;HF 94IBHE CBCH?4G<BA :EBJG; 5L
N. cervinus <A BE6;4E7F	 "A 477<G<BA GB :EBHA76BI8E N.
cervinus @4L 4?FB 9887 4A7 6B@C?8G8 78I8?BC@8AG BA
><J<9EH<G EBBGF	 %4EI48 B9 G;8 6?BF8?L E8?4G87 J88I<?F N.
xanthographus  8E@4E 4A7 N. leucoloma 4A7 G;8 CB?L
C;4:BHF :4E78A J88I<? Phlyctinus callosus B;8@4A 4E8
45?8 GB 6B@C?8G8 78I8?BC@8AG BA ><J<9EH<G Actinidia
chinensis EBBGF +<C4  	 %B:4A HACH5?		 BE N.
xanthographus BG;8E 9EH<G 6EBCF FH6; 4F 6<GEHF 4E8 FHC8E<BE
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	 "A G;<F FGH7L ?4EI48 J8E8
CE87B@<A4AG?L 9BHA7 <A G;8 GBC  @@ B9 G;8 FB<? FHE
9468 J;8E8 EBBGF B9 :EBHA7 6BI8E C?4AGF 4E8 @BFG
45HA74AG	
+8?4G<I8?L ?BJ ?4EI4? FHEI<I4? <A G;<F FGH7L <F 6BAF<FG8AG
J<G; G;8 B5F8EI4G<BA B9 ?BJ 47H?G 78AF<G<8F <A ><J<9EH<G
BE6;4E7F <A G;8 4L B9 )?8AGL	 B@@8E6<4? ><J<9EH<G
BE6;4E7F <78AG<9<87 5L C46>;BHF8 BC8E4GBEF <A G;8
><J<9EH<G <A7HFGEL 4F ;4I<A: W;<:;X CBCH?4G<BAF B9 N.
cervinus ;47 4I8E4:8 4AAH4? 64G6;8F <A 8@8E:8A68 GE4CF B9

T 47H?GF @
 	 &6$8AA4 8G 4?	 HACH5?<F;87 B5F8E
I4G<BAF	 L 6B@C4E<FBA <A '8J 384?4A7 C4FGHE8 BE ?H
68EA8 6EBCF CBCH?4G<BAF B9 FB@8 BG;8E 5EB47ABF87
J88I<?F FH6; 4F S. lepidus S. discoideus 4A7 N. leucoloma 64A
8K6887  ?4G8 <AFG4E ?4EI48 BE CHC48 @
 0<:;G@4A
 !4E7J<6> 4A7 )E8FG<7:8  EBJA5E<7:8 8G 4?	

	 %BJ ?4EI4? FHEI<I4? <A G;<F FGH7L 6BAGE4FGF J<G; G;4G
B9 &4F4>< 4A7 -4>4;4F;< 	 -;8L E84E87 N. cervinus
BA CBG4GB8F 4A7 BA CBGG87 FGE4J58EEL 4A7 6<GEHF 4A7 E8
6BE787 ?4EI4? FHEI<I4? B9 @BE8 G;4A  GB ?4G8 <AFG4E	
AI<EBA@8AG4? 6BA7<G<BAF 4A7 ;BFGF 7<998E87 58GJ88A
FGH7<8F	 &4F4>< 4A7 -4>4;4F;<  E84E87 ?4EI48 <A
G;8 ?45BE4GBEL 4G 
Q <A G;<F FGH7L ?4EI48 J8E8 E84E87
HA78E 9<8?7 BE :E88A;BHF8 6BA7<G<BAF 4A7 8KCBF87 GB
@BE8 I4E<45?8 4A7 <A :8A8E4? 6BB?8E G8@C8E4GHE8F	 ;47
J<6>  6BAF<78E87 G;4G @BFG @BEG4?<GL <A N. cervinus
B66HEE87 4F CHC48 4A7 A8J?L8@8E:87 47H?GF	 &BEG4?<GL
<A G;<F FGH7L B66HEE87 @4<A?L <A G;8 84E?L <AFG4EF J<G;
AH@58EF B9 B?78E ?4EI48 E846;<A: 4 A84E FG847L FG4G8	
46GBEF ?<@<G<A: 8FG45?<F;@8AG <A G;8 9<8?7 6BH?7 <A6?H78
94<?HE8 GB 9<A7 478DH4G8 9BB7 I8EL 7EL BE J8G C8E<B7F 8K
GE8@8F B9 G8@C8E4GHE8 4A7 CE874G<BA 5L A4GHE4? 8A
8@<8F	 -;8F8 946GBEF BE 4 6B@5<A4G<BA B9 G;8F8 946GBEF
@4L ;4I8 588A 4A <@CBEG4AG ?4EI4? @BEG4?<GL <A G;<F
FGH7L	 -;<F <F C4EG?L <@C?<87 5L E8?4G<I8?L ;<:; FHEI<I4?
 GB @4GHE8 ?4EI48 B9 N. cervinus BA CBG4GB8F <A G;8
?45BE4GBEL &4F4>< 4A7 -4>4;4F;<  4A7 BA 4EG<9<6<4?
7<8G T GB 47H?GF 	 ?4E8 !BEG+8F84E6; H6>
?4A7 C8EFBA4? 6B@@HA<64G<BA	 EL FB<? E87H687 8FG45
?<F;@8AG B9 5?46> I<A8 J88I<? ?4EI48 Otiorhynchus sulcatus
45E<6<HF ,;4A>F 4A7 <AA<:4A  5HG J4F CEB545?L
ABG 4 946GBE <A G;<F FGH7L 4F FB<? J4F >8CG E8?4G<I8?L @B<FG
5L <EE<:4G<BA BE E4<A94?? 49G8E A8BA4G8F J8E8 <AGEB7H687	
BAI8EF8?L CBBE?L 7E4<A87 FB<? @4L 58 78GE<@8AG4? GB 8F
G45?<F;@8AG 5L LBHA: ?4EI48 A8BA4G8 N. cervinus <AGEB
7H687 GB 4EG<9<6<4? 7<8G 9BE E84E<A: J8E8 GE4CC87 4A7
7EBJA87 5L 8K68FF<I8 @B<FGHE8  	 ?4E8 C8EFBA4? 6B@
@HA<64G<BA	 -;8 C8FG FG4GHF B9 N. cervinus BA 6<GEHF GLC<6
4??L :EBJA 6B@@8E6<4??L BA F4A7L 9E887E4<A<A: FB<?F
@4L <A7<64G8 4 CE898E8A68 9BE E8?4G<I8?L 7EL FB<? 6BA7<
G<BAF 4A7 9BE FB<?F J<G; 4 E8?4G<I8?L ;<:; 9E46G<BA B9 F4A7	
,B<? <A CBGF J4F 4 F4A7L ?B4@ G;4G ;47 588A 7E<87 4A7
F<8I87 GB E87H68 CBBE 7E4<A4:8 4A7 <GF A8:4G<I8 <@C46G
BA ?4EI4? 8FG45?<F;@8AG	 KGE8@8F B9 FB<? G8@C8E4GHE8
J8E8 CEB545?L ABG 4 F<:A<9<64AG @BEG4?<GL 946GBE C4EG<6H
?4E?L <A G;8 @<?7 G8@C8E4G8 6?<@4G8 B9 G;8 4L B9 )?8AGL
4F A8BA4G8F B9 N. cervinus GB?8E4G8 4 J<78 E4A:8 B9 G8@C8E
4GHE8F -4EE4AG 4A7 &6BL  &4F4>< 8G 4?	 	
-;8 ?4G<GH7<A4? FCE847 B9 N. cervinus 9EB@ '8?FBA '8J
384?4A7 Q, GB (GG4J4 4A474 Q

'
;47J<6>  4?FB FH::8FGF 4 J<78 GB?8E4A68 GB G8@
C8E4GHE8 7<998E8A68F	 !BFG9<A7<A: 58;4I<BHE <A FB<? GLC<6
4??L E8?<8F BA ;BFG IB?4G<?8F 4A7 <F CEB545?L <@C8787 J;8A
FB<? <F 6B@C46G87 FH6; 4F B66HEF <A BE6;4E7 <AG8EEBJF
8	:	 /B:8?8E 8G 4?	 
	 ,B<? J<G; 5H?> 78AF<G<8F B9 	 :
6@ 4A7 4 CE8CBA78E4A68 B9 F@4?? 7<4@8G8E CBE8F 	
@@ E8FGE<6G87 @BI8@8AG 5L 9<EFG<AFG4E 6BEA EBBGJBE@F
Diabrotica virgifera virgifera  HFG<A 4A7 ,6;H@46;8E 	
<EFG <AFG4E N. cervinus ;4I8 4 F<@<?4E ;84764CFH?8 J<7G;
4F 9<EFG<AFG4E 6BEA EBBGJBE@ N	
 @@ 4A7 @4L 58 F<@
<?4E?L 49986G87 5L 6B@C46G87 BE6;4E7 FB<?F	 !4@BA 8G 4?	
 FH::8FG87 G;4G 64E45<7F 6BH?7 E87H68 AH@58EF B9
?4EI48 B9 Sitona lineatus %	 5L HC GB  <A 9<8?7 584AF	
'B 64E45<7F J8E8 B5F8EI87 <A FB<? <A CBGF	 -;8 4AGF Ph-
eidole rugulosa 4A7 Paratrechina FC	 8FG45?<F;87 A8FGF <A 
B9 CBGF <A 8KC8E<@8AG  4A7 G;8 47I8AG<I8 CE874GBEL FG4
C;L?<A<7 Thyreocephalus FC	 J4F 4?FB B5F8EI87 <A 9<8?7 C?BGF
4A7 FB@8 CBGF	 -;8 ?4GG8E @4L ;4I8 588A E8FCBAF<5?8 9BE
FB@8 ?4EI4? @BEG4?<GL ;BJ8I8E G;8 CE8F8A68 B9 4A 4AG
6B?BAL J4F ABG 6?84E?L 4FFB6<4G87 J<G; 4A 45F8A68 BE ?BJ
AH@58E B9 ?4EI48 <A CBGF	 '4GHE4??LB66HEE<A: 8AGB@B
C4G;B:8A<6 9HA:< 4A7 A8@4GB78F <A986G 4A7 ><?? G;8 FB<?
7J8??<A: ?4EI48 4A7 CHC48 B9 N. cervinus 4A7 BG;8E J88I<?
FC86<8F 84I8EF 8G 4?	  ,@<G; 8G 4?	 	 !BJ8I8E
98J 6474I8EF J8E8 E86BI8E87 9EB@ CBGF 4A7 AB 4GG8@CG
J4F @478 GB <FB?4G8 C4G;B:8AF BE GB E84E ?4EI48 GB <78AG<
9L<A986G<BAF	
-;8 ;<:; ?8I8? B9 ?4EI4? @BEG4?<GL <F ?<>8?L GB 58 4 >8L
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